Technology-Enhanced Lesson

Grade:  
9th, Physical Science

Unit: 

Dynamic Processes

Topic:  
Seismic waves, earthquake magnitude, and epicenter location

California Content Standards:  Science:  Gr. 9-12th 

3b Students know the principal structures that form at the three different kinds of plate boundaries; and 

3d Students know why and how earthquakes occur and the scales used to measure their intensity and magnitude; and

9b Students know the principal natural hazards in different California regions and the geologic basis of those hazards.

Unit Goal: Students will understand the three types of earthquake waves (P waves, S waves, and surface waves).  Through a computer based activity they will examine seismograms and determine the amount of time between the arrival of the P waves and the S waves (S-P Lag Time).  Given the speed and strength at which these waves travel, students will use that information to accurately triangulate an epicenter location and determine the Richter Magnitude of an earthquake.

Objectives:

Students will be able to define seismic terminology pertinent to the lesson (Cognitive - Knowledge).

Students will be able to interpret and modify graphical representations of seismic waves from a seismogram on the computer.  From this they will determine the S-P lag times, distances, and amplitudes from three of the eight seismographs on the map (Cognitive – Analysis, Synthesis; Psychomotor – Level 3).

Students will be able to triangulate distances from the three seismographs chosen on the computer, in order to accurately pinpoint the latitude and longitude of the earthquake epicenter (Cognitive – Analysis, Psychomotor – Level 3).

Students will be able to determine the Richter magnitude by adjusting the distance and amplitude on the chart (Cognitive – Application; Psychomotor – Level 3).

Rationale:  To better understand the science of seismology and the processes and calculations seismologists use to give the information students often hear reported on the news.  Also to build on the previous lessons and expose students to earthquake dynamics, in order to better understand the changing world around them, specifically pertaining to California Geology.  

Strategy:  Direct Instruction (Lecture) followed by Discussion and Questioning.  Problem-Based Learning with technology.

Procedures:

1) Display a geologic map of California showing the different fault lines throughout the state and a national map showing the major fault lines.

2) Lecture – Discuss the three types of seismic waves (Primary, Secondary, and Surface).  Illustrate how a seismogram is read and how to distinguish between the P, S, and surface waves.  Discuss the speed at which the various waves travel through the earth’s crust.

3) Have each student log on to the following website……       http://www.sciencecourseware.com/eec/Earthquake/
4) Have students select the activity called “Epicenter Location and Richter Magnitude Determination”.

5) A map is displayed, and eight seismographs are identified.  The first step is to set off an earthquake (the screen shakes a bit).

6) After an earthquake has occurred, the students can view the seismograms for all eight seismographs.  They will need to select three (preferably three that form a triangle rather than a straight line) and use the mouse to determine the S-P Lag Time.  Have students record values onto their log sheet.

7) Using the same three seismograms, students then use the mouse to determine the amplitude of the S waves. Have students record values onto their log sheet.

8) Students then use the graph to plot their S-P Lag Times which then determines the distance the epicenter is away from each seismograph. Have students record values onto their log sheet.

9) Explain to students that knowing the distance is only half the battle, they still really do not know where the epicenter is.

10) The students then use the distance information they have determined to make circles of distance radii around each of the chosen seismographs.  Once the three circles overlap, that is their epicenter.

11) Students then determine latitude and longitude of the epicenter. Have students record values onto their log sheet.

12) Finally, students us the chart provided to determine the Richter Magnitude for all three seismographs. Have students record values onto their log sheet.  Hopefully all three magnitudes are close to the same.  The average is the magnitude of the earthquake.

13) Submit answers on computer.  If there are any errors, they will be pointed out and students can fix the problem.  If there are no problems, the activity will confirm a job well done.

14) Since each student will have a different, random earthquake, once the project is completed the students can share their results with their neighbor and explain the processes they underwent to get to their conclusions.

Closure:  Ask students for feedback.  Ask about possible errors in data and reasons for those errors.  Make a visual observation of each students results to verify correct responses.

Universal Access:  Most seismic terms will be new to English language learners, considering this, ample time will be given to fully explain each term to the entire class.  During the computer assignment, additional assistance can be given depending upon the proficiency level of the ELL.  Students with difficulty on the activity will be given the opportunity to come in at lunch or after class to complete the assignment (the activity can be saved and retrieved for later).

Assessment:  Student will be graded on note taking during lecture on a scale of 1-5 with 5 being the highest.  He/she will also be graded on their computer activity for accuracy in their measurements and triangulation (log sheets will be printed and turned in), and informally evaluated on their ability to explain their findings to their neighbor.

Materials:  

For teacher: Digital projector with computer and internet access, Geologic map of California, national fault map.  

For each student: Text, notebook, computer with internet access. 

